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1. 4,829,052, May 9, 1989, Serine protease inhibitors; George I. Glover, 
et al., 514/12; 530/324; 930/250, DIG.821 [IMAGE AVAILABLE] 
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ABSTRACT: 

Synthetic polypeptides are disclosed which exhibit potent serine protease 
inhibition. Methods and compositions useful for treating conditions 
caused by unwanted serine protease activity are also disclosed. 
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ABSTRACT: 

The present invention provides for ** circularly** **permuted** ligands 
which possess specificity and binding affinity comparable to or greater 
than the specificity and binding affinity of the original (unpermuted) 
ligand. The invention further provides for novel fusion proteins 
comprising a **circularly** **permuted** ligand fused to one or more 
proteins of interest. 

SUMMARY: 

BSUM(l) 

This invention relates to the production and use of **circularly** 
**permuted** ligands and fusions of two or more proteins where one of the 
proteins is ** circularly** **permuted**. 

SUMMARY: 

BSUM(9) 

This . . . desirability of such molecules was apparent prior to the 
work described here. Such rearranged molecules are also referred to as 
* * circularly* * * *permuted* * proteins . 

SUMMARY: 

BSUM(10) 

The **circularly** **permuted** ligands are especially useful when 
employed as a component in a fusion protein of interest. Oftentimes 
fusion of a protein. . . to its receptor. Binding affinity of IL4 
fusion proteins is greatly enhanced by the use of fusion proteins 
employing the ** circularly** **permuted** IL4 molecules described here. 
It is believed that the reduced affinity in growth factor-toxin or other 
ligand-toxin fusion proteins is. . . have a binding specificity and 
affinity comparable to or greater than native ligand fusion proteins. 
Thus, a valuable use for **circularly** **permuted** ligands is disclosed 
here and it is shown that such functional permuted ligands may be 
effectively fused to proteins of. . . 

DRAWING DESC: 

DRWD(2) 

FIG. 1 schematically illustrates the * "circular** **permutation** of a 
linear polymer (e.g., a protein). (A) An unpermuted (native) linear 
protein of length J in which the amino. . . 

DRAWING DESC: 
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FIG. 2 shows a schematic three dimensional diagram ofIL4 and 
"circularly** **permuted" mutants. The three dimensional structure of 
IL4, based on the NMR coordinates (Powers et al. Science, 256: 1673-1677 
(1992); Powers. . . 

DRAWING DESC: 

DRWD(4) 

FIG. 3 shows the binding and proliferative activity of * "circularly** 
'•permuted** I L4 mutants. (A) Displacement analysis; Bound [.sup. 125 
IJ-1L4 plotted as a function of IL4 (O), IL4(38-37) (.tangle-solidup.) or 
IL4<105-104) (.quadrature.). . . 

DRAWING DESC: 

DRWD(5) 

FIG. 4 shows the binding and cytotoxic activity of ** circularly** 
**permuted** IL4-PE fusion protein IL4(38-37)-PE38QQRDEL compared to the 
native IL4-PE fusion protein IL4-PE38QQRDEL. (A) Amount of ([.sup. 125 
I]-IL4) bound to DAUD1. . . 

DETDESC: 

DETD(3) 

The term "* "circularly** * "permuted**" as used herein refers to a linear 
molecule in which the termini have been joined together, either directly 
or through. . . opened at another location to produce a new linear 
molecule with termini different from the termini in the original 
molecule. * "Circular** **permutations** include those molecules whose 
structure is equivalent to a molecule that has been circularized and then 
opened. Thus, a "circularly** * 'permuted** molecule may be synthesized 
de novo as a linear molecule and never go through a circularization and 
opening step. The particular ""circular** **permutation** of a molecule 
is designated by brackets containing the amino acid residues between 
which the peptide bond is eliminated. Thus, the designation IL4(105-104) 
designates a * 'circularly** * "permuted* * IL4 growth factor in which the 
opening site (position at which the peptide bond is eliminated) occurred 
between residues 105. . . 
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The. . . used herein to provide a reference point for the ligand, 
growth factor or protein prior to its rearrangement into a **circularly** 
**permuted** molecule, as described above. Typically, the unmodified 
ligand, growth factor or protein has amino and carboxyl termini and an 
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DETDESC: 

DETD(8) 

A . . . 1 (IL1), interleukin 6 (IL6), interleukin 7 (IL7), 
granulocyte/macrophage colony-stimulating factor (GM-CSF), granulocyte 
colony-stimulating factor (G-CSF), macrophage colony-stimulating factor 
(M-CSF), * "erythropoietin** and the like. One of skill in the art 
recognizes that the term growth factor as used herein generally includes. 
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07987126 94350978 

Periodicity of DNA bend sites in human epsilon-globin gene region. 
Possibility of sequence-directed nucleosome phasing. 
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Analysis by the %circular% %permutationyo assay of the human 
epsilon-globin gene region revealed that the DNA bend sites were located 
every 682.5 +/- 132.0 base pairs on average, separating the region into 
domains. Among 10 major and 1 minor bend sites mapped in the region, the 
transcription initiation and teimination sites of the epsilon-globin gene 
were located close to the bend sites, and the first and the second exons of 
the epsilon-globin gene were separated from the third exon by another site. 
The bend sites were also located anterior to the two Alu family sequences. 
Short poly(dA).poly(dT) tracts typical for DNA bending were not always 
present in the sites. Fine mapping of a bend site having no 
poly(dA).poly(dT) tracts with concatenated oligonucleotides and analysis by 
SI nuclease nicking assay indicated that the unusual structure, a base 
slippage or a partial triplex DNA structure, formed by a 
polypurine .polypyrirnidine sequence in the region is the basis of bending. 
The bend sites were mapped in the promoter region (within approximately 300 
base pairs from the cap site) of the human beta-globin and in c-myc and 
%erythropoietin% receptor genes, as well as in the mouse beta maj-globin 
gene. The conservation and the periodicity of the bend sites in the 
noncodirtg region suggest the active role of the sites that is a signal for 
nucleosome phasing. 
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